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(54) PHOTODYNAMIC THERAPEUTIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To satisfactorily observe a 
subject while keeping the state improved in photodynamic 
therapeutic effect by providing a filter driving means for 
inclining a filter means held on the image pickup surface side 
of an image pickup means in such a manner as to be capable of 
inclining at an optional angle to the optical axis at a prescribed 
angle to the optical axis. 
^■ ■^ SOLUTION: A therapeutic laser beam is irradiated to the focal 
part of subject 120 while changing the wavelength, and the 
reflected light is received by a laser probe 21 to measure its 
intensity. On the basis of the intensity of the reflected laser 
beam, the maximum absorption wavelength of the light in the 
photosensitive material of the focal part is judged, and the 
wavelength of the therapeutic laser beam is set to this wavelength. Further, a laser beam cut filter 13 
is rotated by a filter driving means 15 according to the change of the wavelength of the laser beam 
generated firom a laser beam source, and controlled so as to change the wavelength band imaged on 
the image pickup surface of an image pickup element 12. Thus, the subject image can be displayed 
as a satisfactory image on a display device without being influenced by the therapeutic laser beam. 




Detailed Descriptions of the Invention: 



[0015] 

[Embodiments of the hivention] Embodiments of the invention of the present application will 
be hereinafter described with reference to the figures. 

(First Embodiment) Fig. 1 to Fig. 3 relate to the first embodiment of the invention of the present 
application. Fig. 1 is a figure illustrating the entire configuration of a photodynamic therapy 
apparatus for administering photodynamic therapy. Fig. 2 is a cross sectional diagram showing a 
tip of an inserting portion of an electronic endoscope constituting a portion of the photodynamic 
therapy apparatus. Fig. 3 is a characteristic diagram illustrating light transmission characteristics of 
a laser light-cut filter arranged on a firont surface of imaging means of the electronic endoscope. 
[0016] As shown in Fig. 1, the photodynamic therapy apparatus 1 includes: the electronic 
endoscope 2 inserted into a subject; a light source apparatus 3 and a video processor 4 connected to 
this electronic endoscope 2; a display apparatus 5 connected to the video processor 4 to display an 
image of the endoscope; and a laser Ught generation apparatus 6 for generating laser light for 
therapy. 

[0017] The light source apparatus 3 is detachably connected to a connector, not shown, of the 
electronic endoscope 2, and generates white light for illuminating the subject. The white light 
generated by the light source apparatus 3 is transmitted to the tip of the inserting portion 8 via a 
light guide fiber 7 arranged in the electronic endoscope 2. 

[001 8] The white light transmitted by the light guide fiber 7 to the tip of the inserting portion 8 
illuminates the subject 10 via an illumination lens 9 arranged at the tip of the inserting portion 8. 
The subject 10 illuminated by the white light forms an image on an imaging surface of an imaging 
element 12 through an objective lens 1 1 arranged at the tip of the inserting portion 8. 
[0019] The laser light-cut filter 13 for cutting the laser light is arranged between the objective lens 
1 1 and the imaging element 12, which will be later explained in detail. The imaging signal having 
been subjected to photoelectric conversion by the imaging element 12 is input to the video 
processor 4 via a signal line 14. It should be noted that the signal line 14 is configured to be 
detachably attached to the video processor 4 via a connector, not shown. 
[0020] The video processor 4 performs a video processing on the image signal output fi-om the 
imaging element 12, and displays the image signal on a display apparatus 5. Based on the signal 
output fi-om the video processor 4, the display apparatus 5 displays the image of the subject as the 
endoscope image. 

[0021] Filter driving means 15 for operating the laser light-cut filter 13 is attached to the laser light- 
cut filter 13 arranged at the tip of the inserting portion 8, which will be later explained in detail. 
[0022] The filter driving means 15 is connected to a filter control unit 16 arranged in the laser light 
generation apparatus 6 via a signal line 17 so as to control this movement. The filter control unit 16 
has a fijnction of conti-oUing the movement of the laser light-cut filter 13 by controlling the 
operational state of the filter driving means 15. 

[00231 The electronic endoscope 2 has a treatment device insertion ooenine 18 to which a treatment 
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device is inserted. A laser light probe 21 is inserted into this treatment device insertion opening 18. 
The laser light probe 21 is detachably connected to the laser light generation apparatus 6 via a 
connector, not shown, and includes a light guiding probe 19 and a light receiving probe 20, which 
are integrally formed. 

[0024] Each of the light guiding probe 19 and the light receiving probe 20 is made with an optical 
fiber for guiding laser light. The light guiding probe 19 guides to a lesion of the subject 10 the laser 
light generated by a laser light source 22 arranged in the laser light generation apparatus 6. 
[0025] The light receiving probe 20 receives the laser light emitted from the light guiding probe 19 
and reflected by the subject 10, and guides the received laser light to a laser light detection sensor 
23 arranged in the laser light generation apparatus 6. 

[0026] As shown in Fig. 2, the tip of the laser light probe 21 is configured such that the tip of the 
light guiding probe 19 extends farther than the tip of the light receiving probe 20 so as to easily 
guide the laser light for treatment to the lesion. 

[0027] The laser light source 22 generating the laser light is made with a semiconductor laser. This 
laser light source 22 using the semiconductor laser generates, for example, the laser light for 
treatment having a wavelength of about 670 nm imder the normal condition. 
[0028] This laser light source 22 is connected to a wavelength control unit 24 for controlling the 
wavelength of the laser light generated by this laser light source 12. The wavelength control unit 24 
controls the laser light source 22 by heat. Namely, the wavelength control unit 24 has a fimction of 
freely controlling the wavelength of the laser light generated by the laser light source 22 by 
controlling the temperature of the laser light source 22 made with the semiconductor laser. 
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